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x?wy�Ik�h|{�j�l|��w�kO»P����g¡l|x�x�»D{�h|k��?j4h�x·lUk�wiu ��{ k�¨�w g¡l¦x?h��4�?z�wyk�wy�id ½ h�{�j�wyÑ�¥�wi{¸k�x°» k�¨�w j4¨
l|�=w�h¦Èk�¨�w x?w¡l¦u��?{�¤
º4wykDþTÿ2j4��wygyk���¥�z ¹h���{Ih�{(¢ ÷ wy�|wi{¸k�j\�?j�u�w®k�wi�4zD��{�wiu ¹�4h�z w®��wi{¸k�j\k�¨�l¦k�j4k���x?xÈ¨
l¡��w�x·l|�4¤�wez��?j�j4�?{�¤
k���l|{�j$��wi�4j�w�wy{�wi�4¤|» Ø :þTÿ�' Ô ����wyµ�Ù®nt��¥IkZ��¨�h�j4wex?wy�Ik�h�{b�?j+{�h|kv�?j�h|x·l¦k�wiuAd Â j4h�x·l¦k��?h�{S�?j+u�w®À
{�wiu l¦j
k�¨Iw���l¦k��?hb��w®kO�-wywi{îg¡l|x�h�����zDw®k�wy��wy{�wi�4¤|»2��{úl�gyh�{�w�h|���l|u���¥�j��Id � ��{�k�¨Iw���¢>= ��x?l|{�wÇl|��h�¥I{�u'k�¨Iw
x?wy�Ik�h|{AnI��¥(k_w®Ó(gix�¥�u���{�¤©k�¨Iw�x?wi�(k�h�{AnPu��°�(��u�wiu �¸»�k�¨�w�x�wi�Ik�h�{�wy{�wi�4¤|»�d § w�l|j�j4¥�z�wvk�¨
lUk�k�¨�wvx?w¡l¦u��?{�¤
º4wyk9þiÿ�j�¨�l|��w�h¦�k�¨���j	j�l|z���x�w©�?jZk�¨�wej�l|z�w�l|jv¹h��+k�¨�w�{Ih�{(¢ ÷ �
l¦gm�P¤|��h�¥�{IuÅw®��wy{�k�j �?{:k�¨Iwej���¤�{
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         Prediction from data
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��wy¤��?h|{�j��?{Igiw_x?wy�Ik�h|{��?j�h|x·l¦k��?h�{\�?j�{�h|k gih��4��wix?l¦k�wyu�����k�¨ek�¨�wzþTÿ�h|�h|k�¨�wi��º4w®k�j��?{Xl¦{�w®��wy{�kid�~_¨�w�{�h�{(¢
÷ �
l|gm��¤��4h�¥�{�u uI�?j4k�������¥Ik���h�{X�?j�l|u�u�wyuÇk�h�k�¨�wZh|k�¨Iwi�-��l|gm��¤���h�¥I{�u�j-���°k�¨�l���wyx·l¦k�����w+{�h��4zÇl¦x?�?¬il¦k���h�{
kml¦�|wi{X¹��h|z l|��j4h�x?¥(k�w_wij$k���zÇl¦k�wij�h|tk�¨�w_�|l¦���?h|¥�j �
l|gm��¤��4h�¥�{�u�j�h|¥���gywijid ³ h��-w®��wi�ynIj4�?{�gyw�k�¨�w_{�h�{P¢ ÷
º4wyk þTÿ'j��=wigyk���¥�z.��jv��wy�4» j4�?z��?x·l¦�+k�h�k�¨�h�j4wX�?{:k�¨Iw ÷ � ³ £ l¦{�u zD��j4kml¦¤ �
l|gm��¤���h|¥�{�u�jyn�k�¨�weÀ
{
l|x
��wyj�¥�x°k©��j\��{�j�wy{�j��°k��°��wXk�hbk�¨�wÇ{Ih�{(¢ ÷ ¹��l|g®k��?h|{Ad f j$»Pj4k�wyzÇlUk��?g�¥�{�gywi�$kml|��{�kO»Å��j�k�l|�|wy{2�
l|j4wiuúh�{'l
x·l¦��¤�wv�¦l|�4�·l¦k��?h�{ ��{�k�¨���j��
l|gm��¤���h|¥�{�uN¹��l|g®k��?h|{Ad
~_¨�w j��=wig®k���l ¹��h|z u��?�=h�j4h�{Cl|{�uCj��?{I¤�x?w:k�h��*�I��hPu�¥�gyk��?h�{Cl|�4w wij4k��?zDl¦k�wyu ¹��h�z fv¾ ¯ � ¶ ² �

³ ¶ ¼ § Â �^�bh�{¸k�w ½ l|�4x?h+g¡l|x�gi¥�x?l¦k���h�{�jidF~_¨Iw-x?wil|u���{�¤5º4wykLþiÿ�j��=wigyk���¥�z ¹�4h�z7j���{�¤�x�w¿k�h�������hPu�¥�g®k��?h|{
�?j5l|u�u�wyu�k�h	k�¨Iw-k�h|k�l|xI��l|gm��¤���h�¥I{�uXj�¨
l|�=w�¥�j4�?{�¤	k�¨�w-k�¨�wih��4wyk��?g¡l¦xIgi�4h�j�j�j4wig®k��?h|{An|��¨���gm¨���j:õ H h|tk�¨Iw
k�h¦kml|x��
l|gm��¤���h|¥�{�uAn���¨���x?w+k�¨�w�u�����h|j�h�{ j4��wygyk���lXl|��w	{Iwi¤�x�wigyk�wiuN�=wig¡l¦¥�j�w�k�¨Iwij�w�j4��wygyk���lXl|��w�j4�?z��?x?l|�
k�hDk�¨�w\h|k�¨�wy�vu�h|zD��{
l|{¸kv��l|gm��¤���h�¥I{�u j�h�¥I��giwyjin�l|{Iu�k�¨�wy�?�+gih�{¸k����?�I¥Ik���h�{���jvw®Ó(�=wig®k�wiu k�hÇ�=wej�zDl|x?x n� S d�� H ñ Í�Í*ò d
~_¨�w��=wi�$¹h���zDl|{�gyw�h|�k�¨Iw��
l|gm��¤��4h�¥�{�uîz�h(u�wyx?��{�¤b��j©k�wyj4k�wiuî¥�j���{�¤ wy�|wi{¸k�jXgyh�{¸kml|��{��?{�¤�l:¨��?¤|¨%oÿúx?wi�(k�h�{An�x·l¦��¤�w�:þTÿ�n l|{�u�wi�°k�¨�wy� Í h�� Ô º4wyk�j Ø ��wigil|x?x k�¨�wÇj4�?¤�{�l|x�j�l|z���x�wD¥�j4wij S h�� z�h���w	º4wyk�jmÙ®d

~_¨���jej�l|z���x�wÇgih|{�k�l|�?{Ijel|x�x�h|_k�¨�w�j4�?¤�{
l¦x��4wi¤���h�{2�
l|gm��¤��4h�¥�{�uîj4h�¥���gywijynQ�I¥Ikek�¨Iw í"îí gih�{¸k��4�?��¥(k��?h|{
�?j©j�zDl|x?x n h�{�x°»�� � H d'f1j��?z��?x?l|������hPgiwyu�¥���wN��j�l|����x��?wyu2¨�wi�4wSl|j��?{2k�¨�w ÷ � - S ¢�º4w®k�j�l¦zD��x�w|d
~_¨�wZu�h�z��?{
l|{¸kQ�
l|gm��¤��4h�¥�{�uÇj�¨
l|�=wv��jQk�l|�|wy{Ç¹��h|z wy��wy{¸k�j�����k�¨�h�¥Ik-l ø ¢�kml|¤�n���¥(k-����k�¨ÇlUk-x�w¡l|j$k-h�{Iw
kml¦¤�¤¸l|��x�w5º4wyk¡nPl|{IuDk�¨Iwi{ l�{�h�{(¢ ÷ gih�{¸k����?�I¥Ik���h�{D��jQl|u�u�wyuÇ����k�¨Çl ¹��l|g®k��?h|{ Ø � Í°ë��«Ô�H Ù¿u�w®k�wy��z��?{�wyu
¹��h|z l|��j4h�x?¥(k�w �
l|gm��¤��4h�¥�{�u wij$k���zÇl¦k�wijNñËó ò d2f gih��4��wygyk���h�{î�?j�zDl|u�w�¹h��\k�¨�wNþTÿ�u�wy��wy{�u�wy{�giwbh|
k�¨Iw ø ¢�kml|¤|¤��?{�¤©wyÌ�gi��wi{�g®»�d¿~_¨�w ��wyj�¥�x°k��?{I¤�j��=wigyk���¥�z1j�¨�h�¥Ix?uNl|¤��4wiw	��wix�x"����k�¨�k�¨
l¦k�h|Èk�¨�w ø ¢�k�l|¤�¤�wyu
wy�|wi{¸k�j����h�¥���z�wyk�¨�h(uX��j �|l¦x?�?u"d5£5��¤�¥��4w ë j4¨�h���j�k�¨�w���wij4¥�x�k�j¿¥�j���{�¤ S ��ó�º4wyk�jQ��{�k�¨�w ÷ � Í l¦{�u Ô º4w®k
j�l¦zD��x�wijyd ~_¨�w�l|¤|��wiwyzDwy{¸k��?j�¤�hPh(uAn¸���°k�¨ l\� h|x?z�h�¤�h��4hV�¸¢ � zD����{�h�� Ø � � Ù¿k�wij$k����4h��
l|����x?�°kO»�h| Í ð H d
~_¨���j��¦l|x�¥�wN�?jX{�h|kXk�¨Iw�� � �I��h��
l¦���?x���kO»���k�j4wix°	��¥IkXk�¨�wb�P¢��¦l|x?¥IwS��l|j�wyu�h�{ ��j�wy¥�u�h¦¢�w®Ó(��wy����zDwy{�k�j
¥�j4�?{�¤�k�¨Iw�zDlUÓ(�?z©¥�z uI����wi��wy{�giw�h|�k�¨�w�l|gygi¥�z©¥�x·l¦k��?{�¤�uI�?j4k�������¥Ik���h�{�jyd
~_¨�w!þTÿ j4��wygyk���l h|Zk�¨�w�¹h�¥���zDl|��{2�
l|gm��¤��4h�¥�{�u�j��?{2k�¨�w j���¤�{
l|x-j�l|z���x?w¦n ÷ � - S º4w®k�jin�l|�4w
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z��?j4k�l|¤�ÙÊd ~_¨�wij4w:j��=wig®k���l2¨�l��|w:�=wiwi{ gih��4��wig®k�wyu�¹h���k�¨�w�j4¨
l|�=w:h|	k�¨�w��P¢�kml¦¤'wyÌ�gy�?wi{Igy»�n_��¨���gm¨
¨
l|j\��wywi{úu�w®k�wy��z��?{�wyu'¹��h�z j4�?ze¥�x?l¦k���h�{An�l|{�u'�?j©j4¨�h���{ú�?{'£5�?¤�d Ô l¦jelb¹¥�{Igyk���h�{'h¦_k�¨�w�º4wykkþTÿ
de~_¨�w�j�zDl|x�x í îí gih�{¸kml¦zD��{
l¦k���h�{AnR�Põ H nF�?{ k�¨Iw�{�h�{(¢ ø ¢�kml|¤|¤�wiu j�l¦zD��x�we�?j�j4¥��Ik���l|g®k�wiu���k�wi��lUk����|wix°»�n
l|j\u�wij4gi������wyuú��wyx?h�� n j4h�k�¨
lUk©k�¨Iw l|z�h�¥�{¸k©h¦_k�¨���j©gih|{�k�l|z��?{
l¦k��?h�{ ��j©gih|{�j���j4k�wy{¸ke����k�¨'k�¨�w�À
{
l|x
í"îí gi��h|j�jXj�wygyk���h�{Ad�~_¨�wN{�h�{(¢ ÷ gyh�zD�=h�{�wy{¸kX�?j Ô(ÍIH h|�k�¨Iw�k�h|k�l|x_l|{�uî��jej�¨�h���{ l|jek�¨Iw j�¨
l|uIwiu
�=h��4k��?h�{Ad5~_¨�w\j4zÇl¦x?x"gyh�{¸k��4�?��¥Ik��?h�{�¹�4h�z j4�?{�¤�x�w®¢�k�h�� ���4h(uI¥�gyk��?h�{N�?j�k�¨�wi{bl|u�uIwiuAntl|{IuSk�¨�w u��?�=h�j�h|{
gih|zD�=h�{�wy{�k�j Ø ÷v÷ C ÷PO C OQO Ù�l|�4w�{Iwi¤�x�wigyk�wiubl|j�{�h|k�wiuSl|�=hV�|w|d
fvj¿��{�u��?gil¦k�wyuÇl¦��h���w¦nPk�¨�w�j�¨
l¦��w+gm¨
l|{�¤|wvu�¥�w_k�h�k�¨�wvl¦����x?��g¡l¦k��?h�{�h¦"k�¨Iw ø ¢�kml|¤�¤|�?{�¤�l|x�¤�h����°k�¨�zM�?j

l|���Ix?�?wyuDk�h\k�¨Iw	�
l|gm��¤��4h�¥�{�u j4��wygyk���lId�~_¨�w	w®Ì�gi�?wy{�gy»Çh|Ak�¨�w�l|x�¤�h����°k�¨�z �?j�u�wyÀ
{IwiuNl|j-k�¨�wv{�¥�z©��wy�
h|vwy��wy{¸k�jÇk�¨
l¦k�¨
l¡��w�l¦k�x?w¡l¦j4k�h�{�w ø ¢�k�l|¤�¤�wyu º4w®kÇu��°�P�?u�wyu �¸»úk�¨Iwb{�¥�ze�=wi��¨
l¡�P�?{�¤�l¦k�x?wil|j4k�h�{Iw
kml¦¤�¤¸l|��x�wÈº4wykid�~_¨��?j¿¹¥�{�g®k��?h|{An¸��¨��?gm¨Du���h��Ij-l¦kQ��wy�4»�x?h��Jþiÿ�nP�?j�À�kQk�h\l�¹h�¥I�4k�¨P¢Ou�wy¤���wywZ�=h�x�»P{�h|zD�?l|x
�=wix?h�� Í � �v��wyµ l|{�u©lzì
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lUk\h|{�x�»:k�¨�w�j�¨
l|�=w|n
{�h|k_k�¨�w�l|��j4h�x?¥Ik�w wyÌ�gi��wi{�g®»�nt�?j_¥�j4wiub¨�wi�4w|d
~_¨�w�À
{�l|x��
l|gm��¤��4h�¥�{�u j�¨�l|��wN��jej�¨�h���{ �?{î£5��¤�d��Pd § wNÀIk�k�¨���jej�¨
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¹h���k�¨�w�l|¤���wywiz�wi{¸k+��w®kO�-wywi{Sk�¨�w�À�k�¹¥�{�g®k���h�{Sl|{�uNk�¨�w u
l¦k�l���h���{¸k�j_�?j Í|Í d � ) Í �Id
§ wS¥Ij�wSl ³ ¶ ¼ § Â �.�Sh�{¸k�w ½ l|��x�h g¡l|x�gi¥�x?l¦k���h�{'¹h�x�x?h��-wyuî��»úl ¹¥�x�x-u�w®k�wygyk�h|�Dj4�?ze¥�x?l¦k���h�{'k�h
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l|x_j4¨
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